The STarT back screening tool (SBT) allocates low back pain (LBP) patients into three risk groups and is intended to assist clinicians in their decisions about choice of treatment. The tool consists of domains from larger questionnaires that previously have been shown to be predictive of non-recovery from LBP. This study was performed to describe the distribution of depression, fear avoidance and catastrophising in relation to the SBT risk groups. A total of 475 primary care patients were included from 19 chiropractic clinics. They completed the SBT, the Major Depression Inventory (MDI), the Fear Avoidance Beliefs Questionnaire (FABQ), and the Coping Strategies Questionnaire. Associations between the continuous scores of the psychological questionnaires and the SBT were tested by means of linear regression, and the diagnostic performance of the SBT in relation to the other questionnaires was described in terms of sensitivity, specificity and likelihood ratios. In this cohort 59% were in the SBT low risk, 29% in the medium risk and 11% in high risk group. The SBT risk groups were positively associated with all of the psychological questionnaires. The SBT high risk group had positive likelihood ratios for having a risk profile on the psychological scales ranging from 3.8 (95% CI 2.3 -6.3) for the MDI to 7.6 (95% CI 4.9 -11.7) for the FABQ. The SBT questionnaire was feasible to use in chiropractic practice and risk groups were related to the presence of well-established psychological prognostic factors. If the tool proves to predict prognosis in future studies, it would be a relevant alternative in clinical practice to other more comprehensive questionnaires.
Background
Low back pain (LBP) is common and most cases of LBP are handled either without any contact to the health care system or in primary care [1, 2] . However, some LBP patients develop severe or long-lasting pain with far-reaching consequences both personally and socioeconomically [3] . It is widely accepted that patients at risk of lasting back disability should be identified early in their course of LBP in order to prevent chronicity, and much effort has been put into investigating factors that predict non-recovery in LBP [4, 5] . Although variability in research methods and quality limits what can be concluded about useful predictors in LBP, it seems that self-reported information on symptoms and beliefs about LBP is as valuable from a prognostic angle as data from the clinical examination [4, 5] . It is therefore worthwhile to construct questionnaires focusing on such established prognostic indicators that can easily be filled in directly by patients.
The STarT back screening tool (SBT) was introduced as a tool that can assist general practitioners' decisionmaking concerning initial treatment options in primary care [6] . It consists of nine questions covering aspects of fear avoidance beliefs, depression, disability and presence of leg pain and neck/shoulder pain. Patients are allocated into one of three subgroups (low, medium or high risk of chronicity) based on the obtained score. The authors suggest that the low risk group only needs a 'light' intervention with e.g. analgesics and advice, the medium group requires treatments involving elements such as exercises or manual therapy, and that a combination of physical and cognitive-behavioral approaches should be considered for the high risk group [6] .
The SBT has been validated against well-established questionnaires regarding disability and psychological parameters and its psychometric performance was shown to be similar to that of the longer Orebro Musculoskeletal Pain Screening Questionnaire [7] . So far, the tool has not been tested outside the United Kingdom and it has not been validated in relation to identifying patients with different treatment needs.
The aims of this study were 1) to test whether chiropractic patients in Denmark were able and willing to fill in a Danish version of the SBT, 2) to find out whether this tool is able to identify the three subgroups also in this cohort, and 3) to examine whether patients in the three expected subgroups differ regarding gender, age, symptoms, depression, fear avoidance beliefs, and catastrophising coping strategies.
Methods
A cross-sectional study was conducted with data collection in 19 chiropractic clinics that constitute the practice-research unit organized under the Nordic Institute of Chiropractic and Clinical Biomechanics. These clinics are geographically scattered throughout Denmark and have volunteered to participate in data collection upon invitation. In Denmark there is no requirement of a referral for chiropractic care and most patients see a chiropractor on their own initiative. The state pays some of the fee through a collective agreement with the chiropractic profession, but most (approximately 80%) is paid by the patient. The project was presented for the local ethical committee who stated that it did not need approval.
Procedures
The objectives of the project as well as practical procedures were described to the participating chiropractors at a meeting. Questionnaires and project procedures in writing were handed over at the meeting. On the first day of the data-collection the clinicians or their secretaries were contacted by phone to clarify any questions about the procedures. Another call was made at the end of the first week of data-collection to make sure they were all well underway, and this was repeated in weeks two and three, if considered necessary.
Patients with LBP were invited to participate when presenting to the clinics, and those who agreed to fill in a questionnaire were asked to do so in the waiting room. Afterwards, the completed questionnaire was put into a sealed envelope and returned to the chiropractor or secretary. Once a week the questionnaires were sent to the research unit. In a few cases the questionnaires were filled in by patients at home and afterwards returned to the clinic.
Patients
All patients between 18 and 67 years of age, who were consulting the chiropractor because of a LBP problem and were able to read and speak Danish, were qualified for participation.
Questionnaires
The questionnaire package consisted of the STarT back screening tool (SBT) [6] , the Major Depression Inventory (MDI) [8] , the Fear Avoidance Beliefs Questionnaire (FABQ) [9] , and the Coping Strategies Questionnaire (CSQ) [10] . The allocation of patients into the three SBT risk groups is described in Figure 1 . The purpose and scoring of the questionnaires are summarized in Table 1 . The dichotomizing of the MDI and the FABQ were based on previous recommendations [8, 9] . The CSQ consists of six subscales, each identifying the use of one coping strategy. For the present study we used only the subscale related to catastrophising. There is no consensus about a cut-point on the catastrophising subscale of the CSQ, therefore, based on the distribution in our study, we decided to consider scores of 16 or more to indicate a high use of catastrophising strategies, as this was considered the point for the split between the majority of observations and the right hand tail of the estimates.
In addition to the above described questionnaires, patients were asked about demographic factors, pain duration of the present episode (0 -2 weeks, 2 weeks -3 months, > 3 months), total number of pain days the preceding 12 months (< 30 days, ≥ 30 days), and number of days with LBP during the previous two weeks (0 -14). 
Data Analysis
The SBT questionnaire
Since the SBT holds only nine items that represent different domains, strict criteria for completion were defined. If an item was missing from the SBT, the missing value was replaced with the most frequent answer (0 or 1) to the remaining questions. If more than one item were missing, the entire scale was excluded.
User friendliness was established by noting the number and nature of unanswered questions. Whether the three SBT subgroups existed in the cohort was examined by noting the proportions of patients allocated into these groups.
The other questionnaires
Missing scores on the MDI and the FABQ scales were replaced by the average of the completed ones, if no more than two items were missing. Since the catastrophising domain of the CSQ only consisted of 6 questions, we used the average value on that scale to impute the missing value, if only one item was missing. In case of more missing values the scales were excluded. Imputation was performed in four, twenty-five and four scales of the MDI, FABQ, and CSQ respectively.
Associations between the SBT and the other questionnaires
Associations between the SBT risk groups and the MDI, FABQ, and CSQ were tested by means of linear regression with robust variance estimation using the SBT risk groups as a categorical variable. Prior to the regression analyses it was tested whether age and gender were equally distributed in the SBT groups. Since this was the case, the analyses were conducted without any adjusting. The dichotomised MDI, FABQ, and CSQ scores were used to calculate the sensitivity, specificity and likelihood ratios in relation to the SBT's diagnostic performance. Furthermore, prior and posterior probabilities of high scores on these scales were calculated to evaluate how knowledge of the SBT categories would alter a patient's "risk profile".
Data were double entered into Epidata (The EpiData Association, Odense, Denmark), corrected when necessary and transmitted to STATA 10.1 (StataCorp, Texas, USA) for the analyses.
Results

Study Population
A total of 607 questionnaires were distributed to the chiropractic clinics, and 543 questionnaires were completed between the 23 rd of November and the 15 th of December 2009. Twenty-four of these questionnaires were discarded because the respondents were not within the age-limits defined in the inclusion criteria, and the participants hence consisted of 519 subjects (255 females, 207 males, 57 did not report gender). The involved clinics recruited from seven to forty patients each (median = 31, IQR 29 -35). The mean age was 43 years (67 subjects did not report age).
The participating patients were almost equally distributed among acute (30%), sub acute (36%), and chronic LBP (34%). Fifty-seven percent reported to have had pain for more than 30 days during the preceding year, and during the past two weeks a median of 8 days with LBP was reported (Interquartile range 4 -14) . Daily pain during the last two weeks was reported by 31% of the participants, and 43% reported that pain has spread to the leg(s) within the preceding two weeks.
Completion of the SBT
A total of 451/519 (87%) of the SBT questionnaires were complete. One item was missing in 24 questionnaires, and another 44 patients, who were hence excluded, had missed more than one item. Hence, the SBT was adequately completed by 475/519 (92%) of the patients; 244 females, 194 males, 37 sex not reported. The mean age in this final study sample was 43 (range 18 -67).
When only one item was missing, it was most frequently the answer to 'Worrying thoughts have been going through my mind a lot of the time in the last 2 weeks' (5 cases) or to 'In general in the last 2 weeks, I have not enjoyed all the things I used to enjoy' (5 cases). Kongsted
Distribution of patients on the SBT groups
The overall SBT scores ranged from 0 to 9 (median 3, IQR 1 -5). The proportions of patients in the three risk groups were 59% (95% CI 55 -64%) in low risk, 29% (95% CI 25 -33%) in medium risk, and 11% (95% CI 8 -14%) in high risk. The proportion of low risk patients varied between the data collecting clinics from 52% to 73%, and the proportion of high risk patients from 4% to 33%.
Patient characteristics in the SBT groups Gender, age and symptom characteristics
Associations between the risk groups and the baseline characteristics appear from Table 2 . The high risk patients had more days with LBP both the preceding year and the preceding two weeks, and tended to have had a longer duration of the present episode. Regarding duration the low and medium risk groups were very similar, whereas number of LBP days during the past two weeks increased for each SBT risk level. Fewer patients in the low risk group reported leg pain as compared to the other groups, which is partly explained by leg pain being one of the SBT items. Gender and age were equally distributed over the risk groups.
Associations between the STarT Back Screening Tool and the Major Depression Inventory
The MDI was adequately completed by 471 patients. The scores ranged from 0 to 42 (median 9), and 10% had a score of > 24 indicating the possibility of at least a moderate depression. The continuous MDI scores were positively associated with the SBT risk groups showing a dose-response relation ( Table 3 ). The proportions of patients with signs of depression increased from 5% in the low risk group to 31% in the high risk SBT group (Figure 2) . The low risk group had a lower posttest risk of being depressed than the prior probability, whereas the posterior risk of the medium risk group did not differ from the risk of the entire population ( Table  4 ). The high risk group had a high specificity for depression and an almost four times increased likelihood of depression, but the sensitivity was only 33% (Table 4) .
Associations between the STarT Back Screening Tool and the Fear Avoidance Beliefs Questionnaire
The FABQ scores, from 465 patients who completed the scale, ranged from 0 to 66 (median 22) and 6% had high fear avoidance beliefs. This proportion ranged from 1% -31% in the SBT risk groups (Figure 2) , and fear avoidance scores were positively associated with risk group (Table 3) . As for depression, the high risk group had a high diagnostic performance, the low risk group increased the likelihood of non-fear avoidance, and the medium group had a profile similar to that of the total population (Table 4) .
Associations between the STarT Screening Back Tool and catastrophising
The catastrophising sub-scale of the CSQ was available from 463 of the patients. Scores were 0 -36 (median 8), with 15% categorized as high on catastrophising. Catastrophising was positively associated with risk group (Table 3) , and the proportions with high scores ranged from 7% in the low risk group to 55% in the high risk SBT group (Figure 2) . The diagnostic properties of the SBT groups in relation to catastrophising resembled what was seen for fear-avoidance (Table 4) . 
Co-existing psychological factors
Data were available from all questionnaires in 453 patients. Among these, 76% had none of the three measured psychological factors, 17% had one, 5% two and 2% (7 patients) had high scores on all three scales. In the low, medium and high risk SBT groups 12%, 28%, and 76%, respectively, had high scores on at least one of the other scales. The number of positive scores on psychological factors increased from the low risk to the medium and high risk groups (Figure 3 ).
Discussion
This study tested the 9-item SBT and compared it to three large and well-known psychological questionnaires in a cohort of Danish primary care patients. The SBT is appealing to primary care clinicians since most patients would be able to complete it in short time and it can be scored easily on the spot by the clinician. The studied cohort was able to complete the SBT with very few missing values, and patients were distributed on the three predefined risk groups. The proportion of patients with a Figure 2 The proportion of patients with high scores on depression, fear-avoidance or catastrophising within the three SBT risk groups in 475 chiropractic patients. Table 4 Llikelihood ratios, sensitivities, and specificities for the three SBT groups' diagnostic performance in relation to identifying patients with high scores on three more comprehensive questionnaires "risk profile" was rather low both on the SBT and regarding depression, fear-avoidance beliefs, and catastrophising from 6% with high scores on fear avoidance beliefs to 15% expressing a catastrophising coping strategy. Still, close to 25% of the study population had high scores on at least one of the psychological questionnaires. If the investigated factors are important prognostic factors in this population, it would be highly relevant to identify such patients. This remains to be clarified.
Distribution of patients on SBT subgroups
Compared to the population used for the initial validation of the SBT [6] , a larger proportion of our population was in the low risk group (59% versus 47%). This difference may be a result of the two populations being recruited from different settings, general vs. chiropractic practice, or of one being from the UK and the other from Denmark. There is presently an ongoing validation of the SBT-cut points in Danish primary care that will reveal whether the scale should be interpret differently in these patients (Morsø, L. Personal communication).
Since almost 60% of the present population was in the low risk group, there is potentially a high number of patients seeking chiropractic care, who need only advice and "minimal care". If validation studies support the use of the established cut-points in Danish patients, and if randomised trials confirm the hypothesis that the low risk group only needs minimal care, this could be important for allocation of resources within back care.
Does the SBT identify patients with a psychological risk profile?
We tested the SBT against three comprehensive questionnaires regarding psychological prognostic factors and found significant associations between the SBT risk groups and scores on the other scales. The presence of high scores on depression, fear avoidance beliefs, or catastrophising increased significantly from the SBT low risk group, over the medium group to the high risk group. A patient in the SBT high risk group had a 10-fold increased likelihood of having a high score on at least one of the three psychological questionnaires as compared to the probability prior to knowing the SBT risk group. Both the low and the high risk group had useful diagnostic properties as compared to the chosen questionnaires. Not being in the low risk group increased the likelihood of psychological risk factors to some extent and being in the high risk group was related to a marked increased likelihood of a risk profile.
These results support the assumption that the SBT can assist clinicians' detection of patients for whom a psychological assessment is likely to be relevant. The questionnaires that we used to measure depression, fear avoidance beliefs and catastrophising differed from those used in the original validation of the SBT, and the present results adds to the impression that the SBT actually distinguishes between patients with truly different profiles.
Do the SBT groups differ in relation to symptom characteristics?
The intention of the SBT is not to detect those patients who have a certain psychological profile, but rather to identify the patients, who have the most severe back pain complaints, and who, therefore, possibly have a special need for care. The present study did not compare SBT groups to pain severity or disability scores, but we found that patients in the high risk group more often reported a high number of LBP days the preceding year, that the present episode had more often lasted for more than two weeks, and that they were more likely to have had daily pain during the preceding two weeks as compared to patients in the low and medium risk groups. A higher number of LBP days during the previous year was earlier shown to be a negative prognostic factor in primary care LBP patients [11] , and the larger proportion of patients with > 30 LBP days the preceding year in the high risk group as compared to the other groups supports the notion that the predictive value of the risk groups is worth investigating.
Strengths and limitations of the study
The study was carried out in a large population recruited from nineteen clinics and we believe that this cohort represents Danish chiropractic patients well. The questionnaires were well completed and only a very small number was not included in the analyses due to missing values. We only tested the SBT in relation to the psychological domains and did not include pain intensity or disability scales. Therefore our study is limited to describe the distribution of a few known risk factors, which are not very prevalent in the present study population. Ongoing work will describe the relationship between other health domains and the SBT risk groups in Danish chiropractic patients.
It should be noted that there is no documentation for the chosen catastrophising cut-point, and the proportion found to be catastrophisers should be interpret with caution. If we had instead considered patients with an above-median score to be catastrophisers this definition would obviously include a much higher number of patients.
Clinical relevance
Results on the predictive value of the SBT have to our knowledge only been published from one study so far [6] . In UK general practitioner patients, the SBT risk groups did relate to risk of non-recovery after 6 months. If the domains included in the SBT are modifiable, as they instinctively would be, this is a promising tool to guide the intervention offered to patients. The potential gain from offering targeted treatment as guided by the SBT is presently studied by Foster et al. [12] It is still to be tested whether the SBT is useful as a predictor of prognosis in other populations and on the mere basis of cross-sectional studies such as this one it is not possible to recommend whether clinicians should use the SBT. What we can conclude based on the present study is that the SBT is feasible to use in chiropractic clinics, and with the low prevalence of psychological risk factors in this population, it is most relevant to screen for these risk factors with a short and general tool instead of having to use three large questionnaires that would be irrelevant to most patients.
Future research needs
There is a need for testing the prognostic value of the SBT in different patient populations. Thereafter RCTs, specifically designed for testing if treatment effects differ in the SBT subgroups, should be conducted to evaluate if interventions can be delivered more efficiently when clinical decisions are guided by the SBT risk groups. This study was a small step towards testing a tool that may in coming studies show helpful when deciding which patients we should spend the most resources on.
